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mmv&m nmmi&ye&mm't&tfv*^^ Humanin 

Mf#^l] TIB (a) jfcfcli (b) lzmm<DtfV Kzf* Fo 
(a) mmm^: 4 £ fctt 6 JC 16*0)75 yBftKEb&^fc SiKy K. 

o 

tcfB«©^< y F©^)t^res 0 

7 ] * i KB*© aK y ^ ^ k & n&mm ictisstsii 

# - £ £ *T -5 E&IB/ftfe. 

3C8tCgB3£©g^|fi#% 0 

2] »#3|lJCflB*©aKy^^KK:|g^"r*«Cflc. 
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[0 0 0 1] 

[0 0 0 2] 

T;i/^/\-Yv-^(Al2heimer's disease; AD)ttJKfc*fc##ttJCW3fe3*lT 

ttfCttj£«EH<Z)#fta& #«**ftHl**(intraneuronal tangles), fcj:^ 
^ ^^MfUtt©f (congophilic dence core) $:#0^ffflg^^AjE 

[0 0 0 3] 

^9M£®«lftttAD (FAD) ©IBS^i:Lttt, 4o0H«S^-^ : V64 
2I/F/G APP 685T$y»fc#oAPPT?*« APP 695 , KM595/596 

NL APP (NL-APP) , ^U±-Vy(PS)-mm^ *3 <fc VPS-2&m{*tf&&-? Z> . 

APP<Z)3o©V642M^JI cDNA £#j&*flj|&** Fll K-»»JC$83j 
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z-&t~m<Dmmzm^%, zti*><DFkmte*mft, wmmmomme&Bigm 

Clb^£3££^^IEi&£:&0#)Tj|ffiL£ (Yamatsuji, T. et al. (1996) Scie 
nee 272, 1349-1352) 0 ^J^##^^fbWS«tt Srffl Hfc 

m<Dtnv-7lZ£Z>mmz ^oT&ifilfg^tlfc (Zhao, B. et al. (1997) J. Ne 
urosci. Res. 47, 253-263; Bursztajn, S. et al. (1998) J. Neurosci. 18, 9 

790 9; Lu o , J. J. et al. (1999) J. Neur o sci. R e s. 05, C29 - 42) „ jUC ij % 

£ Wolo2inP>li % FADW^H N141I PS-2 jfi PC12 «IC& VMT^lUCiffljB&jE 
<DiW&;g#>£Z:£ (Wolozin, B. et al. (1996) Science 274, 1710-1713) . 
^bTFADW^H PS-1 i)K TV >/\ 0 3*6DT3tf h-S/X£f§#-r&r h (Woloz 
in, B. et al. (1998) Neurobiol. Aging 19, S23-27) fcjiffil/fco ^MPS-1 
f)K W&m%&?£%W.mmWl-t Z> (Weihl, C. C. et al. (1999) J. Neurosci. 19 
, 5360-9) <Dj)\ $Lf=.&nmfflMmzfthm%:$:Wfete^ (Bursztajn, S. et a 
1. (1998) J. Neurosci. 18, 9790-9) (DfrZofrlt, m^<D&i&tfm£ tlX V> 

£ % <D<D. appjs <k zfps-2<DFkmmmsktfiwigkmmft zm&mz.-tz.t izmr$<D 

&m*&*<\ $e>lC, PS-llCO^Tfc, A /S»J^#0^- (trophic factor) <D 

ZLt. (Guo,, Q. et al. (1996) Neuroreport 8, 379-83; Zhang, Z. et al. (19 
98) Nature 395, 698-702; Guo, Q. et al. (1999) Proc. Natl. Acad. Sci. U. 
£ S.A. 96. ,4125-30) , £ fc. gF£MPS-l Sri®^^ 5 b> 9 >X — y * 9 v 

hizm&-?2>i%mfemwmte. ith^i/^v^-vvoizi^vu-Mzit^ m 

Mm^X2LlZ£Z>mti&?£lZft-tZ>m$:&i$-m$.2> (Czech, C. et al. (1998) Ne 
uroscience 87 , 325-36) Z. jgLt^S£*lT V>£ 0 ^oT, gE*Ptf> 

4 ®tf)FADitfc^ (V642M^MAPP. NL-APP, PS-1^J|#, £ * tfPS-2^M#0 © 

[0 0 0 4] 
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[0 0 0 5] 

C M M £ && f £ 1=. ab © # Wl ] 
*^w#ttz:ti*"etc, ^-f4r;i/^/\-r^-^§?^ V6421 r^n>fF#& 

M&M&M (Vfi4ST APP) ^^ l ^^^^5#i^m^ (F11/ECR/VC42I) 

&LT^3 (ffl^m^## PCT/JP99/04771#M) 0 rCD^T'l*, V642I APP# F 

ll#^ilg^c^3v^Ta:^^>ry>MS^c^s:^:LT#§^-rs <> fii/ecr/v642i mm 

^ESr^ZLt-lCi^&V^ #£§^#1*, rCOFll/EcR/V642I |BJJB&£, V642I APPfC 

[ 0 0 0 6 ] — 

TJlV/^T-m (AD) S#J^«fcy^Lfe^cDNA^>f h^z/x 
7x^>> 3 >LT, V642I APP K:J:*»«j»BaS?E^e>^*«5ofcJWIISS:3lllR"r* 
^h^y^iC«fce^^y-->^f^$:i^tj5g-t- -fcjcjry, V642I APP IC 

**#«IIft»&««^6^<fe»edFfcBI>6-r*3i:K:j«*Lfc. Humanin cD 
0 NAh^^tt^tifcrCD^n-^^ #rM&247^ >^<Z>tf y Kfcri- KL 

Tfcy, ADfCWg^Sflr^jftjjBg^ -T^*?t> V642I APP, KM595/596NL APP, M14 
6L zfls*-V>(PS)-U £J:t5 N141I PS-2 (CJ: »J««^n« Ix 

(spinocerebellar atazia) (HD/SCA) iCgS^l/fc/Ky ^ >>J If- f> 

Q79 ^, mM&Mmffi&mmW4t& (familial amyotrophic lateral sclerosi 
s; FALS) Km&Lfr S0D1 ^MttlCJ: *#&#&lc*f ItttMlr^S&^o 
fe„ Humanin cDNA£#M$Bil&lC h ^ >X 7 a: * 3 > Lfc H Zl 5, JE^SJl^Jg 

o 3<D^r«±^lCtt, V642I APPIC <fc *#&*M&0E#t e> ©^«fc#«&aVr©{C 
-r-^&tStta^^axTV^. Humanin /KU^^Kti^fc, l^tf>M*- 
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te, l—lOnMT, mT^T&hmfc^frb&^&UmftmZTjklsfe. Humanin 

e w £ -r -5 kmmxmcD mm iz * ^ < jt«t & t e> *i 5 . 

[0 0 0 7] 

(m FfH (a) sfefcte (b) iCiB«<Z>JKU^^ K, " 

(a) BJ#J## : 4 tfcli6{cfg^or^ yMB#fj&>e>&«5 2Ky H\ 

(b) gB^J## : 4 *fett6{Cga«©T^ ym@B^^^C^^^T. 1 3.fc&mffi<DT 

£ #y K, 

(2) (1) izmm^V^^ Ki:fi60D/KU K^OHt^aKy^^ F 

(3) (1) (2) Kmm<DtfV<zf* Ffcn- KtSDNA, 

(4) (3) KgB«<2DNA##A3;ft;£:^ 

(5) (4) icga^©^**-^}^ 2>m±mm. 

(6) (5) KSB«<ZMg±»lifc£J&iiU »3KS*fc3Ky<^KS:S«^IH 

m$.&it*<Di®m±mfrbm!&-?z>n:mz&&, en (2) icie^©** 

(7) (1) Cffi*©jKy/<^KS:#jB|jWlfiK:««$-&*xeS:^tf, #S 



5 



ffifflE# 2000-3085379 



1 1 — 26467 9, 

(8) (i) izmmvtfv^? K££& (4) izmmoKv *-*mn&ft 

O) p?mmmjmmnn^>^>. (8) fcfa«©gmM^^ 

do) #^tt$:#e)^^R^r^fe^i^^cM^^&tls, (s) icih^© 

(12) (i) tcffi*©5KU^^KK:|g^-r«m«:. 

(i 3) m^m^r: 3jcaa«©«[3iiB^e>3&*DNA*fctt-e«Dffi««jcffi 

»»«!^3fe<i:%l53c^i/^K«:#tf, (l) K:B«<OaKU/<^Kfc=i-K 
t*DNA©«|ll*fettl»^V^n«DNA, 

(14) (i) lc««©3Ku^^KCIS-&'r*fl:^*©^^u-->^ ffi 

( a ) gfeaKU^^ Ktcftf ft ^ &gg j j fts a^xe, 

(b) «*U^^Kfc»WW4:CDlt*Sttft«|lt-r*x«, 

[0 0 0 8] 

^fK^tS. #»»i&###«Lfc, Humanin sKU KCDT $ >/ 

©cDNAgB^J^SB^JS-^ : 3 {C^„ Humanin fc % ADCn£?«#ftJM&E* T > 
*^>fXtSSttS*bTfiy, «TlO/iH®«ft-ett«lfStt&^-r. Hum 
anin ©T 8&g&#T*&S HNG (S14G) (K*T*9 : 6) Humanin JcJt 

Humanin HNG #-g-£;ft£> 0 

[0 0 0 9] 
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&$&ffllZ£<>) > Humanin FLAG # >f (DYKDDDDK) fctt^Ul/T* 

, nm&mftmK&wz¥&&^zt.tfmznt=. (mmw3) . $e>ic Humani 

n ©C* 4T^7^ (KRRA) £ft&©7 ^ 7 ^iCggl hX 5t;*© Humain £ ft 
#(aW&#^f1Mi£;tLTV^ . ^tie>CD*^^ Humanin 

HNG 07$ ^^@H^J(C^§:#Ai-S3i:lCj:oT, Humanin HNG £: ^ 

%?%t-i*m,u \- (nnm&mipm & 3? ~r s tk y k k & mm x^^z.t^mm 

LTV^o ftot^BOJK'J'?^ KlCtt, Humanin (gB#I## : 4) afcfcfcfc 
HNG (®23W§- : 6) ©7$ yKBH&Jfcfc^T, 1 * fc|£}R«©7 ^ / gfttfffjg 
, #3c, £J:tf/i;;k»tf;&DL£7$ ;OTE3aj£*U Humanin H 

NG £mmtftlZm^&tfV'<Zf^Ftf<&$.tlZ> 0 THumanin HNG il^fglft 

fii mm) *®ttw&mm m*.k?v hm&mmmm) cast** app, ps- 

K PS-2 <DM^ Wtttt V642I APP. NL-APP. M146L PS-1. £<fctf Nl 

411 PS-2) <D%mz& ySf^gSZl Steffi, fcJftttiMftS^eDA/J (M^ltfAjSl- 
43) ©SsiDiC <fcoT=fo§l^®r$tl^o *fg^(5D7KU KICWU rtif>OAD 

A&lfciK rfflgSffiM#-S§- PCT/JP99/04771J #M) tC^oT^i"^>3i:*^^ 

So 

[0 0 10] 

9y/Wr9&I, pp.3-74, jRjsvfb^ngA, 1992^) . K©-£f&&«, Hffi 

?£*B-£/&&m\-r#UC«koT*;&V^ -£i&DNA<Z)#§g^>3|S&#M 
£ft!5M#Ai£& if tC J: U Humanin cDNA (gB#f## : 3) IC^M£#AU 3*1 
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Humanin it frit HNG £*tBfi&JC|^T&SKyiW«ttfcl\, 
[0011] 

u^ym^ ^twmm.. mmwM.. *x>bml v>^m^> ty^^mm.. & 

[0 0 12] 

Wfg^O^li. Mill aKU^^ F{C#^-r^Wlg»©^», aKU^^K 
& p> ti £ # z: ti £> iz ffl m £ ti & v % 0 

[0 0 13] 
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K©^* K«^tt, IS'?^ ^m©M^{cfitS3i:^ 
IS^-TSfl:^ z: £ fc^a. e>tis. r ©<fc e> icf£#s 

[0 0 14] 

©DNA©ft3fe&#fc1HKS*l1', ^DNA, ff J ADNA % cDNA <fcif««^*tl«. # 
fgl£<Z>DNAlCte, gg^rj##: 3 Human in £ u - Kt-£cDNA#-^£ tl* 

- I23W# : 4 £&fci@H#I#-if : 6 {CfB^GDr ^ J MZn- Ki"Sft^(Z) 

A '^ D ^ / f ^^-SfM^s (Okamoto et al. f J. Biol. Chem. 270: 4205-420 
8, 1995) , pcDNA-CHO^fig^ (Takahashi et al., J. Biol. Chem. 270: 19041- 
19045, 1995) , fcjctf CMV^ □ * - * K-COSWJB* (Yamatsuji et 
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#3* 1 1—26467 9, 
al., EMBO J. 15: 498-509, 1996) &£tf#W r &*l*#, -*l *>lZfflf&2 flfc 
[0 0 15] 

IC, Humanin fc^tf HNG «t|$ % »9Id«^llftt^&«M'{C^li^^ 

ft # y ^-/^ k tt#g<wja?E ft y > rf-^- x-r 5 Mtt at t fe . s hawc a 

[0 0 16] 

K 5 DNA## A 3 41 ^ * * - £ m%}&$r £ f S EilijStfc^ £ £ . 
[0 0 17] 

MMMlZ7]k£<tlZ>J:5lZ^ik¥&f&£tlf=. Humanin (HN) 3jf 9 ffi 

&ftmvmm&monm±T'wmmmmzmffl?zt£&%:^^ i~io 

^**©SHWJStt«:3*Lfc. HHGaKU^^Ftt, ^JlOnM* J; y 

te^&££fTe>3£%^fgT~&S£#A£;ft£ 0 in viv 

o T'feott. ex vivo -e&oTfc<fcV> 0 Jte^t&SflCM fctfxJD^? * -3R 

^ tTtt > rTj+wv****-, aav (y^v BM^-Ob*) /\ 

;i/^X^7-f (V*-r tl*> bobbins and Ghivizzani, Pharmacol. Ther 

. 80: 35-47, 1998)% Uhn-i7>f;i/X/<>7#- (Engel- and Kohn, Front. Bios 
ci. 4: e26-33, 1999) , $ - (Lundstrom, K. , 1999, J. R 

ecept. Signal. Transduct. Res. 19: 673-686) fc£*£/5v^ Z P>*l& 
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[0 0 18] 

al.,1997, Adv. Pharmacol., 41: 337-368) . 3©«^lC«, APP (I. Nishim 
oto et al.,1998, Neurobiol. Aging., 19: S33-S38) ^zfUIZ—Vy (Nishimu 
ra et al., 1999, Clin. Genet. 55: 219-225) <Z)&£;ffi©?S4£-ft;#Sg|# hX V> 

^&vznmm&z&m?zmM£vxm^bnzz.£i)mftztiz> 0 # 
&mm<DMMmzmm?zmBz^m*zz\£%*smT*&2> a. xirino, 1932, 

B r a in Res. , 239 : 57-69) . ^ffe ^^ff)r;-^>y>^ ( M .H. Polyme 

ropoulos et al., 1997, Science, 276: 2045-2047) , 02; A/f£ ^-/Jvft (L 
ewy bodies)^ (M.G. Spillantini et al., 1998, Proc. Natl. Acad. Sci. USA, 9 

5: 6469-6473) , >2£tc#e> m** if %», mm^mamm t * *> . 

APP<D«»3^T?** APLP1 *jC, 5fe35tt*7n—tf3e«»©«H»«^^Vx*>*l 
0 Tt^S (Lenkkeri, U. et al., 1998, Hum. Genet. 102: 192-196) Zl£^e>> 

[0 0 19] 

«l*^>4iM*, fiiftftiu ?Lffcm> 

[0 0 2 0] 

*«r, ffiftm. m&ti, &mm. vtuti*, &&i*mnmiz4ft>no2> 
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[0 0 2 1] 

^^^mmznM-t^mmtf£^j:z>izn^n^z\iiii}m^v^ 0 **t> 

% , Human in^f U ^ F ^ 3 tl ^ !^<W^fflJ^«®^/§ £ % ^ & ^ © 
■e*tltf, li*«_fc, #£L<tt lOnMjgJJ:, Jty#£L<& lOOnM 

JMJffSKtt: 1 gMgUh il&2> J: 3 . tc=%-5 <j ; jtS^g HMU^fet r~ 

#£L<« IOpM^Ji, «fcU»*L<tt lOOpMJ^J:, J:y«F*L<tt lnMJ^Ji^ 

<k o TlS^t £ d £ # *SmT*2bZ> . 
[0 0 2 2] 

^-;bm^l±, Human in -*>HNG, £ fett^tl^ ©gP^^ KfefflSg U 3 

y ^n-^-;i/m#ttv &j£l,fc^**"$>^y N©JPMWJfc&Jlv^ =e;^n-t;i/ 

fBRtt, ^©^lC^oTff-5 3i:^T^S (Ed. Harlow and David Lane, A 
ntibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988) „ 
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[0 0 2 3] 

Humanin t)b<li Humanin KOjftlfi* &ttttftm&-&&ffittl*iR 

. ^^mtl^Xit. MHUffi Humanin j5t#;&/S^ikRIA&{Ci: V. Jfa^fcfcJ: 

^ omat zmm L IE y ; zwWW^EMMS^§We&5¥& r £ 

[0 0 2 4] 

^ flJAtf, Fab % F(ab') 2 , Fv, £ frit* ft ft £ 

[0 0 2 5] 

Humanin SrO-F^f-SDNA (BB#I## : 3) £ fctt-eoffiffigt 

Hit, A:T, G:C©ig^^e>^S2^g(DNA<D— ^-©^{C*f-rs^^T©^S:Ji-ro 
y 0* L < «80% , $ e> (C^^ L < tt9056J^± (M* 95%J£U:) <©|fiSSK#l-h 
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# 

<Dm-&zmtti\i&^. mmam-m** Wfattm rAitschui, s. f. et a 

1., 1990, J. Mol. Biol. 215: 403-410j &C|a*<JD#&&Ct£o T&j£-T £ Z\ 
[0 0 2 6] 

[0 0 2 7] 

^tffitsig, (c) *»w©5Ky<^KK:j|g-&'r«fl5tt&^ , r«ft 

[0 0 2 8] 
[0 0 2 9] 

. «xn &3fem& rtiibtc^pgsn&v^ 



m,Wtn 2000-3085379 



i 1—264679 

[0 0 3 0] 

mmmm®*<Di£. ^^^zmmmizu^-tz^y^^w^mm-tzztizj: *j 
> &ftm<z>tfv k t eases #>/*92t<Da9 v — == y-yzi&m't 2>z.n 

[00 3 1] 

mtsti2>Mffimh<i*mm m&nmm. fii& if&n&mm) 

n v 9-4 y ?miz «fcn^u-->^Lfcy, GAL4 mm&ffiMte E<d mm<& 

~^7* Ftt&uzkh^^mmtwLmteif^^mt^?* ^n^n^m 
m<D^)^7* F&£zf&&&yrt?M£(Dm&&y^9m.iii;T$&mz-&. m 
k^K7* F<D&&mFj*m?&7u^- * -<DTmz&&2i£fci/iii- * - 
mm^<DnmzmLT*mw<D*yrf?M£&&$y^zm£<DU&zfem?z> 

[0 0 3 2] 

Fll^flg, PC120flg(L.A. Greenefci:tfA.S. Tischler, 1976, Proc.Natl .Aca 
d.Sci.USA, 73: 2424-2428), NTERA2$ffjj& (J. Skowronsk i J; O^M. F. Singer, 1 
985, Proc.Natl. Acad. Sci. USA, 82: 6050-6054), SH-SY5YjM(L. Odelstad et 
al., 1981, Brain Res., 224: 69-82)^##&f P>*l£ 0 
[0 0 3 3] 
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m 

BIAcore*±$g)&£f) „ Ztl^O*? V -=.y #1$^ n y -f- h y r;i//r ^ X h U 
[0034] 

V642I APP CDNA ttJ^lif&HS;* tlT t>£ (Yamatsuji, T. et al. (1996) Scien 
ce 272, 1349-1352) . PS-1 cDNA CD M146L^M{frfci:tf PS-2 <D N141I^M# 
te, ^tl-^tl Peter St. George-Hyslopf#± (Sherrington, R. et al. (1995) 
Nature 375, 754-760) , J3J:tf Luciano D'Admiof#± (Wolozin, B. et al. (1 
996) Science 274, 1710-1713) «fc V ^flf $ tl t=. „ ^JgMT'ffi Vxfe^TCDFAD* 
0 -fe^tt pcDNA (Funk, CD. et al. (1990) Proc. Natl. Acad. Sci. U 

SA, 87: 5638-5642) tlTV^S. S0D1 cDNA (O FALSBB^^^fr (A4T 

, G85R, G93A) (Takahashi , H. et al. (1994) Acta Neuropathol. 88, 185-8 
) , &&Zfi PDN-E/G5H-Q79 fcfc, -£4x^*1 Shoji Tsujiffrfc (Niigata Universit 
y School of Medicine, Niigata, Japan) „ & Akira Kakizukaffi (Osaka 

Biomedical Research Center, Osaka, Japan) «£ U ^Ht £ *l £: „ Humanin £zi 
-Kt5^5^^ K pHN Humanin DNA £ pFLAG-CMV-5a/<# # - (pFLAG) 

(Eastman Kodak) ©tKU * n W >f h izW A Itfi L fc„ m#lCtt. p 
FLAG-CMV-5a-/^^ ^ K£ Ec RI Kpnl T'tJIftU Humaninfczj- Ki"S 

t>X^7>f7- (5' -AATTCACCATGGCTCCACGAGGGTTCAGCTGTCTCTTACTTTTAACCAGTG 
AAATTGACCTGCCCGTGAAGAGGCGGGCAGGTAC-3' /@g#J## : 1) i:T>^-fe>^.^^ 
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>f V — (5' -CTGCCCGCCTCTTCACGGGCAGGTCAATTTCACTGGTTAAAAGTAAGAGACAGCTGAACCC 
TCGTGGAGCCATGGTG-3' /@H^J## : 2) £^>fy— >3>L,£„ Z-Ozf^X^F 
tt, FLAG*** (DYKDDDDK) ^C*^iCil|-^ L £: Humanin £2§JJ!-r£,, ^HHN£ 

pFLAG^^X^ K (pHNGfcitfpHNA) pHN#m£, Quick Change Sit 
e-directed Mutagenesis Kit (Stratagene) £Jg V^Tfi|^L/fe 0 ®2#B£, 

gmpmfemiz£ym^isfz 0 hn >ku^^k (*»hn) ^i-tynit^u 

fe^/KU Ktt, Peptide Inc. T?<£-f£U 95%J^_hlC»5gLfe%©$:M 

^fc„ mFLAG^li Eastman Kodak (M2^E J V D -T^mft, Cat. #IB13010) 
*^]SAbfe„ A £1-43 BACHEM (Cat. #H-1586) <k»JiALfc 0 fifi^M^li 

[0 0 3 5] 

J£*ftfS3S£*lfc Flllfflflg (Platika, D. et al. (1985) Proc. Natl. Acad. Sc 
i. U.S.A. 82, 3499-3503) » % 18% ? S/^M (FBS) £ J: £t£^^£-g-tf H 
~~ amF-12 Lfc„ 6 ? ^ ? U- h±lZ 7X10 4 :c;i/<DFll*Wflg£ft 

18% FBSSr-g-tf HamF-12 12~16B£|fflig# Lfcg^ FAWt^&n-K 

HN£zi- K^-S^X^ K£&IC, 'J >tf:7 jc * £/ 3 >IC «fc »J 
tt©##4T3^h7>^7x^M (FAD cDNA ^^X^ K 1/tg, HN 
cDNA ^^^^X^ F lfis> Lipofect AMINE 4#1, Plusf^ 8m 1) . 18% FBS 
0 -k^ti HamF-12 JgtffiT* 2 B^ig^Lfc., 10% FBSfc^fr HamF-12 

Jgifeic^mu $e>ic67^r^#ufc„ h^>^^oi^^3>^e>72^is^ h 

v^ngfc-ett, FiiiHjag ( 6 ^i^/^i/- h±x* 7xio 4 iv^Lfr) K.m.m&&& 
rx'±mtmmiz Fkm^^3mmb^y^y^^ hu isx fbss:^ HamF 
-i2 &mx- 2mmmmisfc&. m*&mm<D hn vt&iz 10% fbs& 

^tf HamF-12 jgi&x* 67^r^#b, h y /i iMjiryt^c <fc y*niB?E 

£8t!l5£Lfc 0 S0DKZ>FALSW3*^H# cDNA =bH«lC h 9 >X 7 oc ? h U 
[0 0 3 6] 

pHNS: F7>^7i^ h- L FlljjM(Dig#Jttit (CM/Fll-pHN) F 
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# 

h ( P HN l#g, Lipofect AMINE 2/H, Plus^ 4#k) , 18% FBS&^fr HamF-12 

tgi&T'zmmmmis&o t(D%kmmi£ 10% FBs&^tf HamF-12 mmz^mv. 
$e>fc67^ra^#L^ 0 zwmm&i&z immmmmLx cm/fh- p hn tv^. 

CM/Fll-pHN, CM/Fll-pHNG, fei:^ CM/Fll-pHNA ©>fA;^n7 hj5?#fT*tt, $t 

^^^^V^#^tf' . {r . Vniry-^;/btf jr-^r (Boehringer Mannh 

eim, Cat. #1697498; 2ml©?Mcl^£?^ U 1/25 ^fc^Lfc) £;&IJ 

Tris/Tricine^m^m^. J^«frlH*$ tlfe «fc O {Cffo (Schagger, 
H. and von Jagow, G. (1987) Analytical Biochemistry 166, 168-179) 
[0 0 3 7] 

F11/ECR/V642I »Jfctt, Xir^>fy>ifM V642I APP Rm^^X^ K£M 
^TiSbfeo £i\ ^g^/<^#_ pVgRXR (Invitrogen) £ FllffiffilzmA 
U -£*UC^ <Zeocin5g^c<J: y, EcR £ I/*- y -f KX£gs 

RXR <OW^fe^tCift8ll%^^ & Fll^ (Fll/HcKfflJS) ^r^AUfeo #J 

^-0X^^y>^iJij^t§ PIND (Invitrogen) V642I A 

PP cDNA SriAl, Fll/EcR$jflJ$jj{c h7>X7i^ S L£:|&> G4183g^ £;fTo 

- RSIMMRJCfcy, F11/ECR/V642I n-->y Lfc. Fll/EcR/V642I #H 

18% FBSiim^SC^t? HamF-12 igifcT?ig#Lfco #V V >#L3ltf> 
0 ttftC. *0Jj§£ 10% FBS#^TT* 24 ?(D&. 10% FBS#^TT' 48 

~72 MM**.? #^yyT*MmLf=. (40 /iM Ponasterone; Invitrogen C 

at. #H101-01) „ X-V #>(Vy#m\Z.m<§.hT. &Fll/EcR/V642I MMT*MM$& 

tffiry. £»^#©*ffl^(Z)jt^&&^ 72 mm-e 6o~7o%, gtg^ 96 

B*ISrtf80~90%tC3tLfc o F11/ECR/V642I »JK<DHK:fBWfcjBffitt, grj^fB«$ 
(mmmm^ PCT/JP99/04771#flg) . 
[0 0 3 8] 

y>&tfv*fc FU/EcmS&omMkT'it. Fll/EcRjfflflaS: 6 * *frzf U 

- MC 7X10 4 /^ai/U^m^. 18% FBS£^t/ HamF-12 igjfeT* 12—16 B£|^Jg 
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fe„ 18% FBSZ&tS HamF-12 JgifeT* 12—16 B#|^ig*L£:#. mM*10% FBS£ 
■g-tf HamF-12 iftiftT? 2 I^W«#L, X**f>fy> (Ponasterone) Sr^lC^iO 
bfc 40 a M) „ x^^T-f y> T'«L3S^72^raT'COm^ 5: i!!5£Lfeo 1=r 

^ HN sKy^^KSrfflvxfc^JRTtt, fflj&lc FAD&|£^&jtfitii###TT* 3 B# 
^|Hf^lC h^^^y^i^ hU 18% FBSSr-g-tJ HamF-12 fgifiT 12~16 B#Rgig^ 
U %t*&jg^g> HN a KU^!/^ 10% FBSfr g fr HamF-12 lgi&T5 2 Bfl^ig 
*U 40yttM © Ponasterone £igifclC§s#n Lfc„ V >T*«LS^72^^ 

"■e©iHfl]f&?E£, NU^°>^;i/-^I^T^-fe>r lC<k yif^bfc= HD/SCAgg^ Q79 c 

[0 0 3 9] 

77^^I#l0U^tH atfy-D-U hLfc 24^a:;i/^l/- h ( 

Sumitimo Bakelite) T?J£*faSB«$*lfc<fc O \Zfi-o (Eksioglu, Y. Z. et al. 
(1994) Brain Res. 644, 282-90) „ HSgbfc#S (1.25X10 5 /? jc/1/, 250 /tl 
igife/^x;i/) fcfc. lOnMjfcfcttlO/tM© sHN V F##T ^ f=. te##£T 

-e 16 B^iayu-f y^f^- IfClI© sHN/KU^y*^ K©#£TS: 
fctt^Tt, 25#M© A/8 1-43 T* 24-72 «r|ffl«i31€:ff o fe. 1&Jf^§l#& 
tt» ^^^#e>-ig^^^T*=fe^«$:^^Sfc«). A /3 1-43 lC<fc£*fflflS© 
&3MB:#C©J:e>JC?To7i. *V^«S0D^4 (125^1) £*£Tfc 0 fit, 

50/tM © A/3 1-43 H&lZijk Lt=.A<D sHN £^t?^&iS#)T V>fc$rl£&*gife 1 

[0 0 4 0] 

-e«BflSS:ifii^-g-©^tc^*>lcif/<y^'f 200 # KDMM 

MMWUZ 50 yet 1© 0.4% M) A>y>-?§M (Sigma, Cat. #T-8154) fcfltl;*. ( 

mmm 0.08%) . ta^tfc. b v ^>zf)v-mm*to7LTfrt>3$>&>foiz 

y h (LDH-Cytotoxic Test; Wako Pure Chemical Industries, Cat. #299-50601 

) &ffl^Tf?ofc. >m&iz. &,mmm^nr^^^\zvxn^t=. (Bo Zy 
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czko-Coyne,D. et al. (1993) Journal of Neuroscience Methods 50, 205-216 
) „ fg^UCte, 6aM£> Calcein-AM {3' ,6' -Di-(0-acetyl)-2' ,7' -bis [N,N-bis(c 
arboxymethyl)aminomethyl] fluorescein, tetraacetoxymethyl ester; Dojindo, 
Cat. #349-07201} £WSfC»0U Calcein-AM 30 &&>±mMLTfr 

*>mybmfflLmiZ£ (ex=490nm, em=515nm) ZWfeLfr. 

&friz#!>mzmvMLfr : &(DT*&z> 0 mfmmnt student <Dt^^n-ot^ 

o 

[0 0 4 1] 
IMt&ffl 1 ] Human in© mfe 
FlliHSgtt, E17.5©^y h^MtttSilY^^ttSfllllM NTG18 
l^£ii:T<tf:£$*ifc, ^J^##^^5E>ft:M^^;i/^^>S (Platika, D. 
et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 3499-3503) 0 ftikmmtf 

(Platika, D. et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 34 
99-3503) c ttSm^te. Zm<D FADMB*fc-?T?&* V642I/F/G APP &n- K 
?2> cDNA £ Fllflflfctc h =y y * ? |s f § Z £ fC J: y , APP© V642 ^Utt 
®-ig^^^«Hi|g5ES:5f^®ri-z:^S:MffiLfc (Yamatsuji, T. et al. ( 
£ 1996) Science 272, 1349-1352) „ *ZV*ftm3tlt. tlt^? # <i 

yymm& (No, D. et al. (1996) Proc. Natl. Acad. Sci. U.S.A. 93 , 3346- 

5D zm^x. V642i kpp*mmT*gz>Fii9u-><Dmm*ft-Dfc„ ^ 
f^y>^t rxr (Dm&zmmmmtz Fu^u-y (fh/ecr) 

U roimtc. ^^^y>^@2^j©^Ttc«^tife hsv ^n^e-*- 

lZ£Vmm£nZ> V642I APP cDNA PIND-V642I APP Sr^ttChr? 

>^7ai^i/3>-rs^i:{Cj:y, V642I k?P<Dftm*mm-f Si^^T'tS Fl 
l*M£l§fj£Lfc„ 3®<J:e)tCLT^St$tl^^D--> Fll/EcR/V642I 

V642I APP Z&£/u¥&mi,te^i)\ y V6 

421 APP Sriiifgf^t-Sril^Ct^^^tlfc^ ^LT^^y^&JSiC/fcgl, 
T, #Fll/EcR/V642lMT^JB&5E*^#$tl, £Fll/EcR/V642Iimj^*<Diim?E 
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<D&m$®>mk 72 mmx* 60-70%, 96 ^^T'8o~9o%c^l^ 0 

[0 0 4 2] 

Z-nb&MM&m^T, D'Adamio P> (D'Adamio, L. et al. (1997) Semin. I 
mmunol. 9, 17-23) IC £ »J H&$g£ V*&# ^friZ&sE* 

M^t=. h^vy^X^ U-n>^j &ffofc t #|8lg#«:*T, F11/ECR/V6 

421 WriglL i fr^gggS r . DNA U (cDNAfoy frV /\*{ V 

t&ft-fr^MigU ^^^^U-«, xn>^-i/ 3 >7 7i'^-^n : E-^-?: 
^Ol^fLIH^fflJI&fg^**- pEF-BOS *m^Tmm\st=.) (Mizushima and N 
agata, 1990, Nucleic Acids Res. 18: 5322) £ h ^ 7 a: ? Z.<DMM 

y>T* 72 UMIl, ^^o^M^T^*^ K&EUKl/fc. 
3©tif££3|II££yigU S^lc^;250^n->(Z)y^x^ KSr^fco 

Ki&MvNfc F>y h>rn-/ h/w^y #V 3 > K «fc y, rtie>co^n- 
>tt5:mc*n*7W:/y *VX-T£ 36 ©y;i/-ytc^-H$tife 0 «=fe>*^ 

*>->"JA 28 ©*D-^f,ftoT^t. #3fil8#&, Z.<D?)\s-zf<» cDNA 

-tS^n-^tttt-^-rsi:, 5'@e#|ii wnt-13 ©#n- K««fcffiWHt#*y, 
3'@B#ft* ^ hn>KUT 16S UjKv-A RNA fcWHtttffclK C^SgjesKUA 
M^Sr^ogfe^iBjrj^Pj&ScDNASrn- KbTV*fc (@i) 0 #*n->©ie#j 
^ £8^Lfc(Z)*>, #^D->©3h7>X7x^i/a>^ V642I APP cDNA £ 
h7>^7iirMfc Fii <BJft©jWJ»^&^*K:ariWt-Sii:3^TSS^K:o 

421 APPtCJ:yi|#Stl««IIJfi5ES: U7x^a-f SfSttte. *rg|J&247 ^ Bfc© 
sKU^^K r MAPRGFSCLLLLTSE I DLPVKRRA J (ffl#f#^ : 4) K*T* 75b 

P 0t-7'>y-f^>^7l/-A (ORF) (5' -ATGGCTCCACGAGGGTTCAGCTGTCTCT 
TACTTTTAACCAGTGAAATTGACCTGCCCGTGAAGAGGCGGGCATGA-3' /Wffl&* : 3 ) IC <fc »J 
3- K3*lTV^r£#W8Lfc 0 #$Sl8#fclU 3(3D#^-£ Humanin (HN) 

[0 0 4 3] 

zmtew 2 ] ADit^^c j: y s ti * mmmz & n z> & * □ - > 
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Fll/EcR mug (EcR^RXR^^^^^-T^ Fll * n ->T% 

ICV642I APP fe3-Kt« PlND ^-IWi: h7>77xn Uctr5 
- Ijr ^y>g>#ffftT CV64ZT APP asftTBjftff) T-ttv 72#J%4£^ 20% 
©aWSl«««lfi5ES:Sc:Lfc©lC^L, :n**Vy>©#&T (V642I APP ftmgk 

#) T*tt, mmz-m^mor (50~eo%) <D«|j^^«Hii&3?B$:^ - U7£l o 2 ) 0 fh 

/EcR HHfig{c, V642I APP £ 3 - KT<5 PlNDtCitl*, DT63 fca-Kf* pEF-BOS 

'*S*l*»*JE©****ilItt«|*Snjfc*ofc. itli:tt#«»K:, PEF-BOS 
. ttclt DT171 ^n-K-rs PEF-BOS &tti:h7>^7ii/ h Lfclg^Ctt 

FAD^fe T- (V642I APP, NL APP, M146L PS - 1, fe^tf N1411 PS-2) fc.fcy.tg 
a*l*#««rJB0EKl3feW« DT63 ©»#feSltfe»J, #AWMj*fc=l-K** 
PCDNA 0-lfi«|h7>X7x7S/3^Cfet^||^-e fe5o V 642I APP, 
NL APP, M146L PS-1, *fc tt N141I PS-2 cDNA fen-K^* pcDNA ©V^jfi* 
iC*A, ^©pEF-BOS £ Fll iBJftKia ^ S/h > 72Hfw 

©>r>^roL/<-J/3> t c<l:y 50~70%©j(HJ»««ttiia5E$ :j e- Lfco r©^#lc 

= Filmic, £F*m&ttm*.. DT63&3- pEF-BOS $:h^>X 
hLfcli^, «ff^5B<Z)iti0«M«;ic«ix.e>tifc o ro-iiti, DT63 #4 

t^3hS:^lT^§ 0 04 Humanin <D±m^I^^tim<D DT^n->^>, 
^W!J&***Hft© DT*E2-> (DT29, DT44, fcjctf DT171) <Z>#X*a%?- 
o ± Humanin IB#J£ 3 - Ft" £ * □ - >7?&& DT29 fcirtf DT44 7?&, V642I 
APPlCi:»;^$tlS«ffllg5E<Z)^^«lM^«)P,tlfe^, Humanin © ATG =1 
K>*ttfc*V* DT171 -ctt, V642I APPIC J: y Jt^S^SlHJ^Eft T > * zf^-f 
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X-r&#MiiIg#>e>*l&)fro£ 0 Z.tlh(D?-Ztt.^ Humanin ORF 
[0 0 4 4] 

C^M3] AD^^lCkU^^tl^lffl^tCfe^S Humanin <DfflJ$fJ3fr 
^ 

Humanin cDNAfc pFLAG ><$r # — >; n — n> ( P HN 

) V642I APP, NL-APP, M146L PS-1, fc^tf N141I PS-2<D#* {C J: 
^iC^f-T^ PHN (DWmZWi&W^f^ Fll^lC^f ^ PHN 

(05) . Z<DT>*zH->(Xig&l*. PHN CJ:y#AD» 

^ni^^H^tt, CMVyD^-^-tcj:U^-rS EGFP (D^^mt^t^ 
o fe 3£frg> (-^-^Bg) , 3 h7>^7i^ PHN EE CMV ^ 

n^-^-^^^$tl^#FADit^£7)^$;^ft:$iJ r ^v % 3 <t: ^ $tvfcjb , 
$e>{C. V642I APP, NL-APP, N141I PS-2 V>4 U J -?U y 7- 

-f >^C«£oT*, ^-SUS^Ofg^lK: P HN ©3f7>77i?i/g^g^ 
^#Sr#X.^V^3^^ M$tlfe (^r-*#H§) . Z.<DmS%<DMnT% P HN£ 
h^X^rc* HLfe Fll mm<Dmm±m (CM/FH-pHN) iZlt. V642I APP IC 
<fc ^^^tlS^lflS^E^^StC^^^^^^s^ii^j^^fe,, CM/Fll-pHN 
#£TT* V642I APP Srh^^X^ni^bLfc Fll$jffSaT«, CM/F11- P HN##^ 

Tt * V6421 APP 5:b7^7xntfeiijig{:^ mm^mMizm^vt^ 

(06) „ PHN^P>©^{CJ; U^DS/KU^^ Ri, CM/Fll-pHNtf» 

t-^^tlSZl^Sr^LTV^,, 0 7(1 CM/Fll-pHNrfi© HN £ 
mUGfflftiT'm^f^mZmLT^Z. CM/Fll-pHN «, HN ©&!fcRjfcttfca*-*- 

3-4 kDa©#-©/t>K€:^T?;J3»K FLAGiBteHM ©fiBStiS^i (3837 
Da) {C-ifcLT^fc. ^ FLAGgl^HN/K U ^ Zf * K ( M APRGFSCLLLLTSE I DLP VKRR 
ADYKDDDDK : T^tt FLAG# £0 (SB^J## : 5) feffl^T*ft*&ff ofc»*, 
HNtt CM/Fll-pHN cfj lC ©Ht'IiS *IT - £ tffc^o fc„ -jft 
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bOftPllt. Humanin It pHN frbm&tStltgm±totptz&&Zto<£>Z.£%:jfcl, 
[0 0 4 5] 

C£li#f4] V642I APPtCj; UM3*SlMBElC*m6#jft Humanin 

*W#ftffUC, ^TPE HN ;K'J^:/^K MAPRCFSCLLLLTSEIDLPVKRRA (ggfffg 

*: 4) fc^jfcU V642I APP KI * »J»#atl*#ttttJBJEKl*V^T, £©#y 
^^Kfe«Ift^e>aDAfe»^©^ffifeHy<fc 0 FHIBJBK: V642I APP cDNA 
5:h7>X7x^hU 10/* M HN jKU^^K (sHN) #fiT7f**b 

V6421 APP »=«ky«*an*IBJBJEtt*»K:«r«s*ife (® 8 ) „ 10 

nM sHN ?ttg»(\»ff ($t®»?» o JraftUBttttttO-T 5 sHN ®H 

JC&#LT*3»K 1~10*I ©l/**T?3SS£fc»t|K:fcLfc. IC 50 UttKlOOidf 
T&ofc c 3©ffl*fc#|fi|*8fcJ:, CM/Fll- P HN(fiJC^»a^fc HN # lOyuMOl/^ 

/uTf V 64 2i app izjivmm zi izmm ttk M&mcwmL&mmt-mvT^ 
*. frmznt hn ittkmizmmv. mmizmm^vfx. mmmiz io^m © 
w</w=*-e*«£fcfc#jrr*i:, ve42i app c£»j««3tiejm?Ea c 

M/Fll-pHN iCi:S«IM^^^C^e>^V^Ml^!I*^^>^3^$:ra^-S3i:^T^S 
(06) . 

[0 0 4 6] 

QHfcflS] V642I APPICJ:»;«»acn*«IftJBK:feW* Humanin tfy*^ 

3©^£&ftfl,£ 0 jKU^^K^LT S14G (MAPRGFSCLLLLTGEIDLPVKRRA : T 
^©GliS^^jS^^lxx^ ; HNG£$j?"3") (gg^JS-^: 6 ) $r/gv>££, V642I 

app iz£*)mmztiz>mmjeiztti>. lonmr^mmiz^xm^rzy^^ 

&tU IC 50 ttJ»100plIT?*ofc. 3*l{C*fLT, C8A HN jKV 
K (MAPRGFSALLLLTSEIDLPVKRRA : T«©AtiC^e.«»S*lfe ; HNA^^f 
) (@B^J##: 7) « 100 /iM *T?<0*&{ci3VAT, V642I APP iZ&ymmZft 
ZfflMJtZmMlzWffi-tzztitX'Z&fr^fc. 8&<D Cys #MKT?&* £ tt 
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, 8&<D Cys ZftVfc HN ©#>f^- (C8-C8 HN) IZ J: »J»e>*lfe«S*3^e>%^ 
^$tlfe„ C8-C8 HN ©7>#=J^--f X#M©l/^;i/», 5c*© HN £ HNA©t£ 
WC&ofc. ftf-JTOlC. HN ©C*3g© KRRA £ AAAA fCgl&Lfcil^ft 

te, Tt;*© HNtKU^^ F £mm<Dftmm*^Vfc 0 mbCDS^H Humanin 

[0 0 4 7] 

immme'] Amfc^iz£ymm2tiz>Mmmz-&vz> Humanin 3j<y 

fl&©AD»<|£^% -r^fc^> NL-APP, M146L PS-1 % £J;T>* N141I PS-2 JC 
«fc »J3t»StlS*lfiJEtC^«-&*ft HNG (sHNG) HNA (sHNA) 

£M^£:„ 0 9 lC^bfe«fce>lC. tg*© sHN ttV*?* ft©ADatfc^tC;l3V*T%HI 

JB&5E££fr(f£:o sHNA it 100/tM £ ^©^MiCfcVMT, ^-r*l©ADifr£^-K: <k £ 
^JflS^EfcT^*:?^ Xb^^ofec Zl*ltC*fU sHNG it 10nM ]fr -£ ti J; U 

tt, Humanin ©f^Jgtt: S14G ©g#|fC<J:*J 100^e>100(HglCi^#> £>*l£ 31 £ £^ 
LTV^S. V642I APP IC J: VM^&t\>Z>%Sl%&$&iZtt-$'Z> sHNG ©#JB fc^fc-ttT 
sHNG it 10nM KTOgSt, 4i©M!5;S^^^0 FADWJg*!^ 

iz&ymmztiznmmffije*:. %±izryz^i-jxtz>z.}i-ft-z&z>£.mwi 

[0 0 4 8] 

[H«M7] Humanin £ J: ©«3£l$S§^#©^3i^ * # - ©#AIZ £ £*|fl 
-&J*aKy«*y* K-eW&tlfc-^-^&fltS-rSfe*?), #UC HNG *fefcfc HNA & 

n-Ft§7"77^ f (-eti^ti phng phna ) (Dmmjmun^. PH 

NiiitieLTig^feo m l Olcj^Lfc <fce>lc. pHNG© 13 h7>^7i^i/3>tt 

> pHN©»^^H«jc, 4it^i© ad mte*iz£*)mmztiz>ffiMje*%± 

JClWWLfe. mtiifl^C, pHNA©!3 h7>^7i^ £/3 HNAjK'J 
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VN-rti© AD «^JCJ:y»#StlSIIHlfi5E%arttffL3&^ofe (07) . HN 
Kt-<5#^*^^^ Ffrfe^ftfcZltibGD^-^te, 5fcKi£^£HN;j<y ^ 
^ K©*3gft#tt©«ilS:^Urv^©*«:e)'r, CM/Fll-pHNG (pHNGS: h 
9>*:7a:* h L£Fll*HIJBStf>igiiJ:?if) HNG mm& 10nM fejBitTV^tt 

ft-$>§3i:$:^lH>^, Zitiiz g£lT, 4l±J - fu »j tfmtTtt — pHtt 

g 5:h7>z7i^Mfc fii ms& &b<Dmm±mizit hngjku^^k*^ 

10/tM -g-£*lT^£: (@7 0 3*1 Humanin <D|0jS&3?E#JM?Sttki: 

y^y?- Ktcj;* i/^^o.-f^M», «jtewe»3aatife hn cdna icj:ot% 

[0 0 4 9] 

C^J6«8] Humanin ©*fflj®3£#JM$Ml©#JM£ 
Humanin ©f|Sffi©i|^1£S:l£ ^(c^ 2fclC HN cDNA HN /KU 

^ ^ K Hitte^ic «fc V mm 3 tiS *Wfl&?E 5: T > # =f 
t>fXt5Z:i:^T'tS^$:i/<fe„ 72HI(Di^y3gL$:^0 7Ky ^Vl/i5r ^ > Q79 
te, J\y*l/Vl/ffi (HD) ^>^^-f ^©^/hMttaH&^S (spinocere 
bellar atazia; SCA) ©jgC@tC&o T f)tlT (Kakizuka, A. (19 

97) Curr. Opin. Neurol. 10, 285-90) . Q79©^3^^#^«ffJ^(3D||Bfl&?E$:5[^ 
Srtlfc^ (Ikeda, H. et al. (1996) Nat. Genet. 13, 196-202) £*l 

rustic, Q 79 ©ig^cj:*; fii mm*mmjezmz.i,fc 0 p hn h^y* 
^oi^>>3>^> shn mmifi Q79 ©^{cMi-^&s/jsicrsfei?). 

#ttciCLT^e>-Sx?$f^y>i§^£Mv^o ?L>7#>i yytcj: y&gtffll 
#£*l-5 Q79 K ( pDN-E/ G5H-Q79) £ Fll/EcR *HJ&lC h^^X^oi* 

£V*T, PDN-E/G5H-Q79 $:pFLAG ££:{C Fll/EcR IIJig{:h7>X7i^i/3> 

L ^^^Vyy^sic/s^LrmJBS^it^tt^icitiiibfc (Hi 

1A) 0 Fll/EcR mmiZ, PDN-E/G5H-Q79 £ pHN, pHNG, pHNA £&IZ h 
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mffiTE-kmmztifc. r*uc*fu vyiz^vmrnztiz V6421 app 

NL-APP 0$&mz£ *;?[^7g3$tl<5 Fll/EcR ^©M^B^, pHNCDn 
h^>^7a:^S/a>lCj: »;a*»JC«lMStifc (01 IB) „ sHN 
J^lCfc^T%, Q79tCj:yailiStlSJ|»llS5Ett«I1WStl3a;^ofc (01 1C) . Fl 
1/EcR flflflgfC PDN-E/G5H-Q79 & h^y X7 *9 b L £4§lii\ 4 iffiCDFADitfc^-lC 

FIl/FcR Hgfla^M^ES: sHN ^ sHNG fftggg l COTlfT*£ sHN, sH 

NG. sHNA O^TlC^T*;, TIC X* *V 

y > tc «t o t *«g&ini&?Etf § [ ^ a 3 $ n & . 

[0 0 5 0] 

Xftmmttt^ mm^mmmitmmmitm (familial amyotrophic lateral 
sclerosis; FALS) izm^Ltz. Cu/Zn##ffi* -/t-^if^ K^*. A# -1f ( 
S0D1) <D A4T, G85R, £ fctf G93A ^JlttfC J: »; f§^£ tl2>W1&Mffimztt?Z> 
Human in (D^$:^/<fe 0 FALSBBM S0D1 g^Utt ©f§^^BflLi&#J#^J}S$: 

®! f tvv^j^#tj(7j#^- (Rabizadeh, S. et al. (1995) Proc. Natl. Acad. Sci. 

U.S.A. 92, 3024-8; Ghadge, G. D. et al. (1997) J. Neurosci. 17, 8756-66 

dna £ Fii ffiMlz h5>X7i^ hi-sziiiicj: mMlzfflmrti$3\&Mz. 

$tlfc 0 fbt, #S0Dl^M*i<£^lC#nA, pHN£ Fll jflySJCa h^>X"7ac^ 

0 n^<z>i«v%«irje^^3S9dn& (hi 2a) . mi 2bic^l& 

<fc?tC, 100 tiK ©sHN, sHNG. sHNA <D V\-fjfttC «fc o T fc, # FALSRjt 

S0D1 ^MiCjcS^jEcD^^JU^Itt^^Pjtl^^ofec rtl^GD^-^te, H 
umanin fcfc FAD Mfc+lZl: Vf&&i$tl&mMJ6mftmMZMWiZ~fZ>ffiMmmm 
ZtS&it-tZifi. HD/SCA FALS j&te^C J: 5 fflf&JE \Z itWtffe 

Zml&VT $5 *J . Humanin cDNA 33J;tf Humanin /KU s<zf3- K©7>^ X 

mmt. mzm&^&w&ffls&mz&mfr^&m&iv&zz t ZMMttvz 

[0 0 5 1] 

IMMM9] %Jttnmt&m<Dfflmmz&tf2> Humanin (DWfflM^k 
*mm%-l*mmc. Humanin iz£2>. %D^#^(Z>ADlCBg^^S^W*> e> 
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(Selkoe, D. J. (1994) J. Neuropathol. Exp. Neurol. 53, 438-47; Cummings 
, J. L. et al. (1998) Neurology 51, S2-17; discussion S65-67) „ A/3#L3i 

&®ttmmnm<Dmmjeit3\mmz.-tz.£i}m&tstiT^z aoo, d. t. et ai 

• (1993) Proc. Natl. Acad. Sci. U.S.A. 90, 7fl.Ri-7g^) D gf x 3lzj? ^j.^ 

tiJfttgmfeMWmZ: 25aM ©A/Sl-43 T* 48~72^r^S-r £ M^zf*) 
^>h©#*r*fctt*#ftTtCT» «HHCDH^#^ (dystrophic neuritic 
changes) JE«fe«Ufi3E#5l£jg- Sftfc (H 1 3 Jctf 1 4 ; N2*^U 

^>h©*#^TO^#i±Efl 3a) . #Jftig3|#&£ 10 M M CD sHN T?ffr*LS 

hVAy^jv-m^vmrnv^mmjEt. mm^Mmtsti^ ldh c*y«3fe 
L&mmmmz. lei-mzzmgiaht^ iovm±<?> shn jraicjcy, m 

HC^#T% lOOng/ml © NGF « A /5 tC J: »J S tV -5 #««IJfi5E & 1/ ^ ^ ^ - 

ts^iift^ofc (.■?-* mm) . Aisjc«fc»j3ii»s*i6i*jBniiijiajE©r>* 

ZS±>(X\Z sHN #fttt*Mfe*tf&0lC*fl,T. 10*M sHN fc#ft(CH*{c 
^SLT^ ®tt®mnmztt-?Z> 20 fell CD:rh;}flJ->f R (etoposide) 

**#«©**5E«:9[*jBirifc*iC*#rSnTV><5 (Nakajima, M. et al. (1 
994) Brain Res. 641, 350-2) „ 3*ie>©*Dj|tt, Humanin fc£ A 01-43 {Cj;»; 

c Fll «ft«MV^ AD atfi-?-©MI'e*8i|Lfc(Z>4:H«lK:. lOnM sHNG A 
/J 1-431C «fc * <fc 0tt»<Z) J|**£ft * £>ffift & JC#M L 

10nM sHN lO^M sHNAfcfc. A/S ©#ttKI#L»*fc»Sjfe* 0 fc Ggttg 

YfcfcHl 51C^-T) „ iO^hH ^;bir-f > (Calcein) 7 >y -fe >fjc J: S 
£Jn<Z>«£ (Hi 6) S^h-jyt^^-iiiy^^c^^^ 
(HI 7) ©pf^T'iS^&btlfco 3*1 £©^-#2^ Humanin te*n->ffc 
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T<D%)$k$:mLT\<\Z>Z.£tfmZtlfc. £e>tC. Ztl S> ©t=- # J^£> Humanin 
[0 0 5 2] 

*fe#«jKy^^K Humanin #««3*lfc 0 SEsKU^^Ktt, 4 fItf>AD 

j: oca /b ic j: »; i§# tstizwmmmommje & r > * x-r * 

^tSlifftt©^**^ ^n->ftStlfc#ft<|fl|&lCfe^T. V642I APP 
, NL-APP, PS-1^M#. fc<fctfPS-2^M#K:<fc3*lffJ^E£. *0T*JfWW#ft 
tcfe^T A/5 1-43 KlJ:4&JBJB5B&r>*=r^->fX-eSg* D IMi^MU HE 

* h^A€:»ol/X^r3.-H-?tti*i*T±<H)e$tiTv^v% 0 HNG # 

ioiim r^:■AD^cffi^•r^WM#tt5:^^cr>^zr'^-r>ci-s^:v^^3^:« 

i©«f«*sKU^^K^* Humanin, fcjitf 

[0 0 5 3] 

SEQUENCE LISTING 

<110> Keio University 

<120> Humanin, a novel polypeptide that protects neuronal 
death 
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<130> KUV-102 

<140> 
<141> 

<160> 7 



<170> Patentln Ver. 2.0 

<210> 1 
<211> 85 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized Human in sense primer 

<400> 1 

aattcaccat ggctccacga gggttcagct gtctcttact tttaaccagt gaaattgacc 60 
tgcccgtgaa gaggcgggca ggtac 35 

<210> 2 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized Humanin antisense primer 

<400> 2 

clgcccgcci ciicacgggc aggtcaaiu caciggttaa aagtaagaga cagctgaacc bO 
ctcgtggagc catggtg 77 



<210> 3 
<211> 75 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> (1)..(72) 

<400> 3 

atg get cca cga ggg ttc age tgt etc tta ctt tta acc agt gaa att 48 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

gac ctg ccc gtg aag agg egg gca tga 75 
Asp Leu Pro Val Lys Arg Arg Ala 

20 
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• # 

<210> 4 
<211> 24 
<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 

20 



<210> 5 

<211> 32 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized FLAG-fused Human in polypeptide 

<400> 6 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
1 5 10 15 

Asp Leu Pro Val Lys Arg Arg Ala Asp Tyr Lys Asp Asp Asp Asp Lys 

20 25 30 



tiiWft 2000-3085379 



# 



1 1—264679 



<210> 6 



<211> 24 



<212> PRT 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: HNG, S14G 
substitution of Human in 

<400> 6 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He 



<210> 7 
<211> 24 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: HNA, C8A 
substitution of Humanin 

<400> 7 

Met Ala Pro Arg Gly Phe Ser Ala Leu Leu Leu Leu Thr Ser Glu He 



1 



Asp Leu Pro Val Lys Arg Arg Ala 




3 3 
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10 



15 



Asp Leu Pro Val Lys Arg Arg Ala 

20 



[01] 

Humanin cDNA *D-y{C;i3#£, V642I APPtC <fc ZmMjEZTf # zf^>f Xf 

DNAttftf*, «^S^@B^J (-943^e>592; 1#S©^{± Humanin ORF 
<7>&mzMfcL. -ZCD -1 lC*f ItlM^tfc. V642I APP 

lCJ:»;S£*£$*i& Fll/EcR mffi<DMMmzM-t2>*tie>(Dfetti1tmZm-t 0 Fll 

/ErR »ra»= V642I APP feu + & pi ND (l MB ) jr^tC; l^g< / j pfcfc-BUS g 

fctt^tl-rtl(Z)DNA^fK-$:=i- FtS pEF-BOS £ 3 Bff^ b 9 7 ac ^ h U ^ 

&?ft[^Lfc 0 pEF-BOS £ h^>^^oc^ h Lfc«ffJ6^*ti-?n©DNAWr^& h5 
[02] 

a:*#>f y>KJ:»J»#S*l<& V642I APP ®^tc<fc SWjRfflJfiJEJCfeJtS 
DT63 DT171 ^ n - >©»*fe^HTf*«. Fll/EcR ^fig{C, X^5f-fy> 
V642I APP y^** K£#lC, pEF-BOS, DT63. *fettDT171 (DT63£D17 
ltt PEF-BOS lC*n->ffc$*iTV^) ^7>X7inU Ponasterone ( 
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■to DT63£DT17mEIl tC^£*lTV^„ 
[03] 

Fimte^&ftmz&vnmzft&nmffiMmctsvz dt63 #n->©$&m 

Srat-raT-fe-g). Flljjfflfl&iC pcDNA V642I APP, NL-APP. M146L PS-1, 
L<tt N141I PS-2&H- F^S pcDNA il^lC, pEF-BOS (vec) DT63 £ 
J - pEF-BOS h f? :7 x # M . 72R£ffg^# L fc„ flgifeTEfr b - U /*> 

[04] 

FAD^^© N^>X7jc^^3>JCJ:S Fll M©M?BlC;l3tfS DT29. D 
T44, £J:tf DT171 ^n->©MS:^t@T^§ 0 0 3 £ f§TOc, Fll^fc 
pcDNA V642I APP. NL-APP. M146L PS-1, & b < it N141I PS-2&ZI-F 
pcDNA H&lZ, pEF-BOS (pBOS) DT ? U - > *n - 2> pEF-BOS 
$:h7>A7x^M 72^^#Lfc 0 M^£hyA>;7^-g|M&y-/lz>f 
f^'JiSbfc. DT29£DT44&01 ^7*3*1 TTV£ 0 3 o<£>||J^£:|i|B^^c?5 ^ ^fc~ 
£-3, ^— 9-71/&^fl£?Etf)i« (h7>X7i^^a>)5:L, pcDNA+pBOS) 

[05] 

FAD^^©^^^: U^^tlSWM^fiS^BlC^W-^, Humanin£zi- F^S 
0 ^9*3 K PHN ®^§:^-r0T?fe-5 o Flljjffl]&{C£/<? (pcDNA) jfefcfcj; 
V642I APP. NL-APP. M146L PS-1, % L < N141I PS-2£ ZI - Ft* -5 pcDNA i; 

pFLAG HN £n- FfS PFLAG (pHN) £ h^>*Z7jL? b L 72B£ 

[0 6] 

V642i KPFiz&vmmzti&wmmMmz&vz, p hn zb^y*?*? bv 
r~nimMfrb<Dmm±m<Dwm%}m*i*-timT'$>z> 0 Fimmz P cdna 

V642I APPfcn- FT5 pcDNA S:M##«T t 3 ©(f h 7 > ^ 7 x ^ 18 
%FBS$:^t/ HaaF-12 1? 2 B^i£# L fcgL CM/Fll-pHN 3; fctefrPfc^ifc (18 
%FBS£l£t?#rb^ HamF-12) T*67^^#bfc 0 h :7 >X ^ a: * 3 > 72^ 
bVrty7>l-mi&Ty±>(lZ£yffi)&?E$:mfeh%L 0 P<0.01 « Studen 
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[07] 

pHN. pHNG. ^fctepHNA £ h ^ y* 7 jl. Z h Vt=.FUMffi<Dl&m±mi^£ ft 
Z> Humain tKU K?* V<Dft&Kfo®.Z^mT*ZbZ> a ®m±miZ7UTT-l£ 
mWM<D*>?TJlZtox.. Tris/Tricine^m^&IH^ fciFLAGjjift £ # V^-f 

K<Z>¥^*£*Te>£#){C. EI^Lfca^© sHN-FLAG (sHN © C^Mc DYKDDDDK 

V642I APPlCj:*;g|^$tlSWMIfflJBS5EtCfe^§, ^HN (sHN) fc£ fit 
^69^^©^$:^-r0T^S o Flljfflfl&K: V642I APPfcu-K-T* pcDNA £ 
h^lsT.zraiV M, *§t*&itS<Z> sHN (tg*© Humanin) . sHNG (S14G) . sH 
NA (C8A) . C8£^t,fc sHN ©*>f (C8-C8) . C*© KRRA £ AA 

AA {Cg^L/c sHN (liKKA21/22/23/24AAAA) T^llfc. h7>X7x^i/ 3 > 
72Bm^ , h V s*>zfjl—ifc%t%7 *y -fe -Y tc <fc y Huflg^ £ t, t=. „ 
[09] 

mcDADmte* (M146L PS-1, N141I PS-2. NL-APP) {C J; *; ftZ> 

w&mmmz&vz&mBmzzfzcDmmmmmft (shn. shng. shna) 

®^S:^i-@T*$>S„ 0 8 £|f?*§ltc. M146L PS-1. N141I PS-2. NL-AP 
P cDNA $:h7>X7x^Mfc Fll Wi**mm<D sHN Human 

in) . sHNG (S14G) . sHNA (C8A) T?««Lfc. h:?>*^*>> 3 >7 

[010] 

FAlMtfi-^oaatCJiyW^StiC^ajiJBHcfiW* PHN. pHNG. £ fctt pHNA 
©»ftfcwtH?&«. Fll*BjB&lc:£^*#- (pcDNA) V642I APP. NL- 

APP. M146L PS-1. t,L<« N141I PS-2* n - £ pcDNA pFLAG * 

fctt HN 5:3-KtS pFLAG (pHN. pHNG. pHNA) £ h ^ !7 ;n ? hL 

[@ii] 
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A: :n*#>T V >-e#§3l§§#£*l£ Q79 \Z <fc tl*#glHJIS5ElCfeWS 
, pHN, pHNG, pHNA ©^©^$P„ Fll/EcR $fflflglC % :n^*VV>f§# 

a Q79 QKVZ- (pFLAG) „ pHN % pHNG. t; L < 

it pHNAfr h^:/.^? x ^ h U x# *V V^frfeT i fcfcttfl^&TT* 72 B 5ffiffr 

B: X^^f>fy> $tl5 NL-APP £ & V642I APP IC «fc U $ *i 

Fll/EcR ^HJBStC. :n?*W>fi#M NL-APP V642I AP 

P y^*^ pFLAG pHN £ h^>X^i^ h U 

, sHN, sHNG, sHNA ©^HlOD^ftl,, Fll/EcR jjffifl&tC, OC £7 V >§t*SE 

M Q79 ^^^^ F5:h7>^7i^ M, l^M © sHN, sHNG, sHNA *e 

mi, ^©ti^^y^a^ofe,, v^&s© 72 u#i^, He 

[012] 

FALS W5£S0Dl^g|fl: iC J: y $ H 2> Mmmffimz S HN& J: ^£ <JD*i^l& 

A: FALSM3gSODlSgM#©»3SK:J: y S§#£*l£WiMJ^ElC;l5tt£, pHNCDn 
h^>^7i^^3>(Z)^©^^n o Fll iffljB&lC, FALSM^M S0D1 (S0D1 <D 
A4T. G85R, * fcteG93A ^M#0 ^n-K^S pEF-B0S£#tC, (p 
FLAG) „ ikfrlt pHN £ h^^ai* h Lfc„ MJ^£ MJ A>?Vl/-#l&y 

B: FALSB§aSODl«M#©»^JCJ:y»*S4xS#jBlttliei5EK:feW*. sHN, sH 
NG, sHNA <Z>%}$k<DXm o Fll *fflfi§lC. A4T, G85R, ££fcl:G93A S0D1 £ 

=i-KtS pEF-BOS$: N *y >X h L, lOO^M © sHN. sHNG, sHNA 
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mi 3] 

k& 1-43 lei vmmzti&ftjttmmnmftmmjEiz&tfz m jku^^k ( 

sHN) 0^l:^tiT^S„ ^Mt^Ittl^, sHN ©#&T£ 
Tt 25/tM ©A/3 1-43 T* 72 B#Mt3SL£ 0 "A/S l-43+10/*M sHN" T*», A/8 1 
-43 flLg C D 16 t^^Btf t C 10»M <P sHN £ 1 EMl L fe„ "A/3 1 - 13 + >10 fi N cHN 
" 10 fiH <D sHN £4 © ( 1 tUg : A/S 1-43 MS© 16 B^ftu 2[hIB : A 

/8 1-43 mmm. 3HIS : A/3 1-43 jQMQ> 24 4 EI 0 : A/S 1-43 

48 ismtfc) l&tobfc. 

o ttJBMFtt&Jgtffi«f^© LDH ©ifcffitC J: y =E — # - Lfc„ mm* H2-V-Z?V* 
tfv\ -£©TO£^Lfc 0 mm<Z>m8k%:'J?&< fc^SHffofefciS, S.E.ttfcf 
[01 4] 

A/S 1-43 tC«fc yS8#Sns«Jf^««?#fi©j|IIill5EK:feW-* sHN O^Sr^i" 
&*BM^IKIg|fc"e&&o *JfSig^&5g#&£ sHN ©##T (MO/aM) (013 
£p?$l© lOyttM sHN 4IS©*H1) £fctt##£TT* 25 a M ©A/Sl-43 T* 72 B# 

[01 5] 

A/3 1-43 £<fc UmiStl«lDf««it#ft<Z>inffi9E(C£lt« sHN. sHNG. 

shna <DfbmtrBiriSLmmmmm&Tzib&. ^mm^mmm^mvr^. *2v~?v 

*>h©#&T, ^Mi^ltt^t sHN (10nM, 10#M) , 10nM sHNG. 
lO^M sHNA ©#^ET^fett##^ET"e 25 #M ©A/8 1-43 T* 72 UMlLfc, 

£*ie>©iUfcT?au 0^b£^&iss© hn aKy<^F& a /s 1-43 16 

[01 6] 

a/s 1-43 iz&ymmt$n&®ttm^nm<Dmmmzisvz> shn. shng, 
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shna te^n-M^&^zvm^t^&zm+MKmmmmT'&z. 
ttmwtemmmzxkLfc. N2^y*>h©#£-|c, tottmm&Rwm* shn < 

10nM, 10/iM) , lOnM sHNG. ^fciilO/tM sHNA CD#£T2: £ »##£TT? 25/* 
M ©A01-43 T- 72 TOllfe. 3tie,©H^Tl±, 0^Lfe«»i8«© HN 
JKU^^KS: A^l-43«tS© 16 ^HtSfJC 1 ®*atlLfc o H*©***^* 
< £=fe>3im?fofcff> V^tl^H^(7)^^#fc u A/3 1-43 flljgcp 72 BfrlTOK: 
Calcein-AM T*ifc&£?To£ 0 «0ttlCK:^tt4&«%H:£«jH|7*«« 3 H 

a 

[017] 

A/51-43 K&vnmzti&iattmmwm<DmmjeKt5vz> shn. shng. 

sHNA <D%jmtt*-t®T-2bZ> 0 mV7V * y h ©#£T, «7f««#ftK#fi& s 
HN (10nH, 10 #M) „ 10nM sHNG, ^fettlO/iM sHNA ©#&T£ £te##:£TT? 
25/*M ©A01-43 T* 72 H^Ilfc. *HJB&*E£ A/8 1-43 #LJI<Z> 72 -IfcBMfcK: 

Sl^tf) HN sKU^^KS: A/81-43 #131© 16 ttWttJC 1 MMJlILfc. ftft<Z> 
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[03] 
80 

70 

60 



# 
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X 



G 



so 



40- 



30- 



X 



20- 



10- 



— vec vec DT63 vec DT63 vec DT63 vec DT63 

I II II II I 

WdAU HIAM MH6I*S1 H141IK2 
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[04] 



V642I APP 



NL-APP 




DNA-NL APP 



pBOS fBOS DT29 DT44 DTI 71 



pBOS *bos DTZ-9 DTA4 DTI 7 1 
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